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(54) BEw©«»] D c:f h • wmmmsccmmmms. 



(57) [gii^)] 

[sUll *iiiaftiifi©DC:t7-fes' hffilEtiit/E 
-^Sr»ttlt5Smf]5l 0 2i:. !lftiI^DC:t7-fe5/ h 

s \^^>\'m'!Sit^mmm \0 5t. mn i o 
-lrs'h^f^E^ail0 6ts:^lt5. 




1 

immt<om] 

muzztmmi:tbDct7±'y h -mm 

[is*S2i Dc:t7±y hmiEi7u~Am^mrr 
ti>::tmmttm^9imm<DDc:i-7±y s • 

imt^4] mE^n^mmi. 2mDc^<^-yr 20 

~^tLX (0, 0) t. JtiliJfctm^f^ttatUfc 

(a, 0) t. ^T>mt\.xmu mum^Rxj 

mmm%imm^xitzT-'^^mnfmL. sft 

m.tmm=t. mw.mM%-^^LxwMLfz\t^Km 

ii;ifcDC;i»-7-fe5' h • &tB«iEiggT'fcoT. 30 

tth\^. mwmm^t'f^-Lxmm.^ixtzT—^ii^hm 

DC;j-7-fes' httEgPi. m^tzZt^WSLtt^Ti 
Ct7±yV'mWEmm. 

7!.t.Dct7±9 V ■{tmm.w.xh'^x. 

mB^%im%\X 2flDC/"^-yT-^5'iL-C 
(0, 0) ;tffi!lfc'tt|!E*P©€attfc (a, 0) 
t. 4:DCfIt LTtti;'jU ttiEiHf *St/iiE»il^ 

7^V V^-iERmmikXiCt7-ty ME^fr'ipr 

tmmt^T)Cir7±y v-m^imWo 

[ntMli ll*JSi;/5ii6©{5lixMc|Et©DC;«- 50 



#F»§ 2 0 0 2 - 3 1 9 9 8 9 
2 

7^y V ' mmm^mxitztmmttmm 

[If *Ji 8 ] mm t s mimm(otii:^<D-u^i§ 
mt^M'm. mw.^mi^i'kLx^mucm^-\^m<5 
^'xmmtxDvmtmmrrf^jiomm-fDT^:^ 

mi^DC^7±y h^mnt. WMJf^DC:t7±y hi: 
^jEtmm7kDCt7±yhmiEUt. ^P-^rt 

(0imi:^tiiLmiEi:nf£?m¥iiEnt. mimuc 

t7±y hi:miEt^mimDC:t7±y hMlEUt. 
mx.tzZti:<li^mtt^DC:t7±y h • ffiffiMiEg 

So 

[il*«9l DC:t7±y h^lEi:7U~M,mcmfT 
t^Zti:^WLtt?>m^m8Bm(ODC:t7±y h • 

^\>^xmm<^mf^twM$hmm^^^i-t. u^w. 

Jl8E«C»DC^7-fe-7 h -fttatE^g, 

T-^iLT (0, 0) t. )tmmm^<r>ii.a tLtz 
(a, 0) t. srDcfiiLxui;/ju mmmmRxj^ 

imDC:i-7±y hmsERnWMl^DC^7±y h^lE 
^tr^^ 5 i:^#mt1-^ll*«8i2«ODC;i-7-fes' 

21 mj^t. Bmmm<otiit)<D-ui: 

WMt^WMT^s mK.Mmiki:^LXWMLtzit^-\cm 

ri\,^xmati<Dm'^tmmnfd:?mm-f])T^ 

;^ h— :/3y*A(O^a»ji0.a*t, i:mx.tzDC:i-7± 
y h -filffiffiE^HT'&oT. 

e)fflji^©DC:t7-fe-;/ hi:^iiiirmm^DCt7± 

yhm^t. mmi^T)ct7-ty hmiEtmm^ 
Dct7±yhmmt. m^tzztiff^Witt^D 

Ct7±y h'itmiEmWo 

mm 1 3 ] mm t . wmmmomo-ui: 

-5\,^xmniiiti(ommtmmfifiom^m:f'jT'< 

7. h-v-g y1i^<Dm-Wm.-?kt^ S:{i;tfcDC;f7-lr 
y h • tt*i«jEgg-e&o-C. 

StrlEglI*aa^i±. 2fiiDC/<i5'-i^T-^t tr 
(0, 0) ii. i^mt^\m^(n{$.atLtz (a, 0) 



3 

1^*5 1 4 1 8 7!/S 1 3 (Di^flMcm^O) D 

immmmm 

[00 0 1 ] 
[00021 

F>l¥l 0 - 1 4 5 1 4 6 2 0 0 0-2 2 

8 6 4 3 ^^^(cE«$tlTV^^ i 9 7 y • 

[00 0 3] m6[r^^(DDct7±y i-^iEmm^^ 

iS^<D^W)t7±'y httjESHe 0 2t. DA^^^e 0 
St. mii^m^6 0 4t. mial^x.^-f60 5 t. ^< 30 
V-7V7- {%tim.m 60 #jI^?^f-6 0 
7 iS$«lill6 0 8 hXiWm^ 0 9 «51 

tt^^^) 6 1 1 Ti^r-f 6 1 2i:;4^e)^i5o 

^i-^-fes' KffiiEa!6 0 2. 6 1 0-e^»l{Cj;t)DC:t7 

[00041 

«iEgl^t;tfc«SiiHf^ET'(±. ^■%\XXyZic7± 40 
[0 0 0 5] *^BJ!ii;i©J;5^rall^^*t5fcfe(c 

D C3^7■fe -y h • mmimmMmmcm \.itM 

[000 61 50 



#fj| 2 0 0 2 - 3 1 9 9 8' 9 
4 

[ isH ^isifci- 5 fc ft ^® ] mwmmkm^t 5 * 
vm-mt^mTLXti^, 

[0 0 0 71 r©ffi^g(CJ;i?. 2lilDCr-^'Srj|^{f 
[0 0 0 81 DC:t7-fe:s' hMESrS^U— i>,^T 

5 w t Id i 19 . ?as^^b^aiB^p#tt©tf bot i:'© 

S«3EI!)'b!»iR1-5ri:A5T?t. 'QCir7^v vmS-R 

[0 0 0 91 mistti&sijwt^fcs'^ 

[0 0 101 igg«ia^f±^ 2fiDC/<^->' 

r-^j'irL-c (0, 0) ftmmmmmatLtz 

(a, 0) t. iDcmtbxmtJbs ^^imRv^wM 
j^mxm':>x^tzT~^t:m!&mt^ztx. mm 

(00 1 11 Sfc. ^^«BJ(c:#5DC:t7-fe-7 h -fiAta 
7±'y \^(0^mirf^£ 0^Wmmif.tmK.tzDC:t7 

mii^\cm-)\'^xMmmi&mm^hmMj^i^-^ 

^i:ffLXW&$htzf-f'f)^hWM^<DDC:t7±v 

vmmmm^Dct7-^y mm^t. mm?hD 

Ct7±y hSrffijEt5ffi31^DC;i-7-fe-y h^iEUt 
[0 0 121 ZOmm^X'O. WM^DC:t7±y 
[0 0 131 $t>(C, *^B^(C#5DC:t7-fes' h • {tL 

7^yV- fifittlE^HT-fcoT. iSIiaSKi. 2fi 

DC/<^-yr-^tL-c (0, 0) i^mtz\m^ 

©fiatUc (a, 0) ^T)C^tLX]^tsU 



5 

[00 14] rrottfigjcit). ^\mDC:^7±yhR 
[00 1 51 -eUT. ^m\cmiDC:ty±y h • fit 

mmmMmm\mw\c'Mm^ z t x. mm:fj 

loo 1 61 tfc, ^^m\C%?)DC:ty±y h - 
[0 0 17] zmmci:\>. 2«DCr-^'^j^t 

L, ^hmmLxm^h/utcT—^mn^mt^^ 
• Mmxnfj:o:iti^x^^o 

[00 18] DC^7-fe>y h1tjE$rfe7U'-istT 

mm^mmUt^^tiiiX'^. DC:i-y±y miBR 

[0 0 19] isism mwMmmm^& 
^^'xn.m(Dw^mm^hmm^i^^t. mm 
m^t. ADmi^tm^m^tt^ztx. m 

J^DCty±y \^%:Mn&X'mt^:iti)^X^6o 
[0 0 2 0] Sfc, mWfmmi. 2{itDC/<^-yr 

-i'ttx (0, 0) Jtilfctm^oroffia i 

(a, 0) i:DcmtLxm:hu m^Rxmm 

i^mxm-yx^tcT—^m^mt^^tx. m 

lkDCty±-y VRm'M^DC:i-y±y \^inn&X 
[002 1] ^m\miDC:ty±yh-&. 

yui<.mmm^tm^rzDc:i-y±'y h -m^i 



(4) 2 0 0 2 - 3 1 9 9 8" 9 

6 

ilfzf~'?t^h^m7^(DDC:ty-t'y [-ii^Sktiit^MM 
%T>Ciry±y V^m>t. %mikDC-^y±y 
lEti%mikT>Cyiry^y VWEUti:m^^o 
[0 0 2 2] rwffl^lCit). ffljI^DC3|-7-fes' KM 

[0 0 2 3] *^BJ{C'e^5DC:t7-fe5' h -^IB 

tLX (.0, 0) ir. jtiJfc'im*D©fIa i:LT (a, 

0) ^Y)c'g.t\^xmu 'Mt%RxiwMih^mxm 

^X^tzT-f^^nVmLX. mmT)C:i-y±yV 
^-iERmm.%DC:^y-tymiE^ntlO, 
[0 0 2 4] ^.(Dm^KX'O . m.\mTiCiry±yVR 

20 [0 0 2 5] ^-LT. *^if!(C'^5DC;t7-tr5' h • 

mm^O)T>C:iry±y VRXPm^^WimzmiE-t^^L 
t<DX^^m^W:f^}f^:^ h-v'3>':^©*E|Sa{S 

[0026] /ifcN 4iiigii{t^fiWAft:«^t LTtt, 
[0027] 

mm^^^^'^xtmtito 

[0028] mmmM \) mi d c 

y^mmxh^. m i K7rsi-wm'^ms.\±. 
■k^<mxmimikiQot. m^i i ot. t 
mm2oti)>hfii^, ^?^l 3 itttyx-f. 

3 2(±m;0:5>E^ (*[fi]tt|g-g-^) -e&5„ 
<t^gl±. Slft^i 1 0Wtll;'3m^<^-la5SrS;'j:5>ia^ 

Wi6ittiii§-&si) 1 3 2Rmm^ 1 2 0 ^j^Lxm. 

40 MS^l 0 0-.ttl&t57^-hv^2/i:'^Srtix5it 
T\ DC^y± y Vm.RXm^^'iE-k'^ti: m^tL 

[0 0 2 9] iSI|[«va^lOOtt, DSP^Srffll^T^ 

fS^ns, ^g^MS^lOOli. ljI^DC;t7-fe5/ h 
■k^mt^WM.lkT)Ciry±yVi^^Ul.Olt. DC 
;i-7ir5/ hlttaasi 0 l«»^^iJT-^'icS•^^^•CDC;d- 
7-lr5' MtiEr-:? immDc-^y-tyv^iET'-^ 

Rmm^^Ti c:^y ± y v^-iEr-^) -^nmmw 

ISl 0 2i:, mnUl 0 2/J^f)ttJ&$Jx5JSai^DC;i- 
50 7-fe-;/ hffiiEf-^'tS':5l>TlSai^DC:t7-fe>y hSr 



(5) #Fj§ 2 0 0 2 - 3 1 9 9 8 9 

7 8 

ffiiESBl 0 4©|ii;^llcS':5^^TliS{tai;'J^"</^SO!^^- E0tt<l:ADigi^^l 2 ZXr'y^ )V>^%-^Wk\.^ % 
'<^1-S:««t5i^imgf 1 0 5 jUIgKl 0 2*> ii^DC:i-7-tr h4^fflg|51 0 1 tcgg^^^iitf. 
?)#*&$ix5iSffi^DC;j-7-ts' htt]ET-^tS-:5l,N [0 0 3 3 1 iSit^DC^J-^-tr?' h^fflgp 1 0 U±. Sn 
T3ll{t?^DC;t7ir-7 hSrt]Et5iSffi^DC3}-7-fe5' ^9^^i^fc•ffitSr¥*a^l^L. AD^J^^l 2 3©DC-t> 
HlEgi!l 0 6Sriit5o ^'-tt<!:®IISr#jI,^DC;t7-fes/ ^i:*lMt•r:^t^1- 
(0030l /i4b\ DC:i-7-fes/ hitt. DA^^l 10 ho '^^\^t.%mkXi<Zity'tyVh^h^%U\Q2-x: 
1 U»?>i:^S^PS§l 1 2(0W. X. 2 2 iiilr-^trSait, #ji^DC5j-7-fe>;/ ^ffijESKl 0 
*^?)AD^l^^l 2 3(7)rflT'4i:5DCmiEro-tr:/^- aT-ffljlT-^(CDC:t7ir-7 V^ymM-fhZ.h\Zi, 
fi^ftiT'fcS, Bil#S:jm*DC;t7-fe-;' h> t)llSji^DC:t7ir 7 h©ffiiES:tTi& 
^SJi^DC3^7■fey hiPfii, «!lii'>;^rAf;iisi,>r. [0 0 3 41 rrt?. 
DC;j-7iry h;;i54i:5i:r-:??/i'6t)(c(iK|{fr-^ mt^f-^ T=(Ti,Tq) 
(SfcliliiiT-^) (Cfc5-^c7)fi;S5:ln]^$tl-fc<l;9 jSilr-^ R= (R i, Rq) 
iC^tS. DC;r7-lrs/ MHry^'-tt<^-f*XT-fc-5(7) DC:t7-fe2/ h D=(Di,Dq) 
T% r©tt*5-fti5t^:©fn^©/<l7-Sr'bofc'b© ffiffifilc^^ C=(Ci,Cq) 

[00 3 1] ^:«|^{C^5DC;i-7-lrs/ h -fitSMEig 20 R= (T + D) -C 

±■7 h®WjESrtT/<c5o (R i , Rq) = (T i +D i , Tq+Dq) • (C 

[0 0 3 2) tji^DC;i-7-fey h©;^fflSO=!lSjt^D i,Cq) 

C;i-7-fes/ h^tlEll. miVkWkl 0 0*>t^i^$ix ifejc, 

Ri=Ci (Ti+Di) -Cq (Tq+Dq) (S;i) 

Rq=Cq (T i +D i) +C i (Tq+Dq) (S2) 

[00 3 5] m*DC;*-7-ty hffiiE(coi>-CI±. ')§ ^ U Q Z 1\ ^mr-^m \ = (0, 0) tT2 = 

jl^DC;t7-fe-y HMlECO^lC^T'it'nSo ^'S-VkWk 30 (a, 0) ®^WiSiix-;?:45R 1 = (R 1 i , Rl 

\QQ1i^hm^^ilhWlkmYm^\^i.'<)mm^% q) .•R2= (R2i. R2q) i;t*ltfs ^1, S;2 

^iM 2 1 ©mj!SS:^At> 8lf MS^ 1 0 0/6^^2 tt ttgiTWJ; 

DC/^^J'-VtLT (0, 0) i:. jt{lllfa-f-<^^gE*P® R 1 i =C i D i -C q D q (S;3) 

{i (t!i|x.(i (a, 0) ) S:ttl:^t5, Rl q = CqD i +C i Dq (iC4) 

[0 0 3 6] j»|Eia,ii^l 00*>e)ffl;^^tLfc:2fflDC R 2 i =C i (D i + a ) -C q D q ■ (iC5) 

r-^'fl. DA^^^l 1 1. ff^e^liSl 1 2. j^ft R2q=Cq (Di+a) +C iDq (SCS) 

1 3. /Ny-TyT"! 1 4. S;^l5>E^l 3 [00 3 8] ^5-S:3, iC6 -^5:4 i 9 

2. j^O^ffljil^^tl 2 lSr^^L■Cii:3?all^l 2 2 R2i-Rli=a-Ci 

JCA;'j^ix5„ r©ttjS5S«P^l 2 2*»P>Slft^D R2q-Rlq = a-Cq 

Cfii:ffiiI^DCffi;J5;()ng$ixfcDCffl;45ffl;'j$tL6„ 40 S u b i =R 2 i -R 1 i , S u b q = R 2 q 

^(Dmh^Wmi 2 3-eT•:^^;^^t^lct^u ?^ -R 1 q ttntf. {4ffifi£5>C(±{i(T<oj: 

»*aS^l 0 0©jSa.^DC^7irs/ V^m> \ 0 lie C= (C i, Cq) = (Su b i/a, Su b q/a) 

IS^iitfo K^iiSix]fc{&t<S:¥*&{bU lii^DC;*- c:©CS:S;3, ^4fcf^AtTDC;t7-fe5^ hDtcov-* 

5. ^ 

Di=a (Subi'Rli+Subq-Rlq)/(Subi' +Sub 
q' ) (S:7) 

Dq = a (Subi-Rlq-Subq-Rli)/(Subi' +Sub 
q' ) (^8) 

[0 0 3 91 £AJblCj:t)iS<fT-^T 1, T2. 50 ilr-^'Rl. R 2 g-f i:DC;t7-fer5/ h 



(6) 



2002-3199 8 9 



s i n 6 
•cos 



6 X-mr- ^ ic D C :t 7 -7 h S:in«1 1 5 ir I:: J: 
[0 0 4 0] DC;*-7-fey M±fi7U-Aff/il,\ DC 

[0 04 1] Sfc. DCt7±yV(DmW!l!}^mX'&m 

|C|±> C= (Ci, Cq) = (Subi/a, Subq 10 
(cose, sine) \m^tio 

10 0 4 21 mniEii. mimmic i mmm 

.5. DC:t7-trs/ httiE©^ffiT'#?)n'5S u b i, S* 
Ri' =Ri •cosfl+Rq- 
R q * =-R i • s i n a +R q 

[0 0 4 4] &,±.(Dm^Xhif)^hmi\Z7^LitDC:t 
[004 5] /i4b\ El 1 tfcHliOJ^l-rii. ifjl 

jV-:f (7^- hV<S'^/V-7') l^(C/N°!7-7y7'l 1 

4Sr#^■C•l^>5;6^ ^<7~7y:fi I4&ji$f(c, 
ftS 5 =^iM 1 3 ;*»f>iiji,^ ? =^rlM 2 1 ^mWmH^ 
tm0.tLXh. mmDCt7±y h(DmiERrfM 

i^X't^o 

(00461 (lliS<D3gli2) 02tt3(i:|gMfc«5DC 

:t7-ty N • i\L^miEms(D^2ff)mmmm^^-r7'a 30 

S'iJ'BT-feSo l2l2ICtJVNT. iaat^aa^ 2 0 0 f4. 0 
JllDC:t7-t>> hSr«^fflt5ffliilDC:^7-ty 
!2 0 1i:, mm7kDCt7±y vmsEirimTh^ 

Ri=Ci (Ti+Di) -Cq (Tq+Dq) 
Rq = Cq (Ti+Di) +C i (Tq+Dq) 



10 

* u b q i^^^x^WU 1 0 2 Xii&.T(DX 0 tiVmt:"^ 

tan8=Sub q/S u b i 
e = t a n'' (Sub q/S u b i ) 

ir'i?., ::oe;0^bEg{Si^SfiS:>R*.5o *fefc]E 

[0043] mil). fittSffllEgP 104 TlitSaiE^ 
<r>%mff--^-k (R i ' . Rq' ) . ifitr-^'^ (R 
i, Rq) t LTlJlT»J:5tw«]E»Sr«j|1-5. 
(Ri', Rq') = (cos9, -sine) • (R 
i, Rq) 



(S;9) 

(^1 0) 

^DC;i-7-fes/ httjElf|52 0 2 t, iSfSffl;'} U"</i'SOt!i 

\^^)^m'^-t^'mmm 2 o a t sr{ii;i5„ is^t 

^ 1 1 OSUt^Sii^ 1 2 0©«figflia 1 JC/T%tfci<Di 
[0 0 4 7] e;(±(^)ffi^(Cfcl,^T. D C:t7-fe y h J4JS 



j^ftr-^ T= (T i, Tq) 

WMff-^ R= (R i, Rq) 

DC;i-7-fes' h D= (D i, Dq) 

\mmi c= (c i. Cq) 

R= (T + D) • C 

(00481 I Q^^>li5^ltTiEjit-5 1 

(Rt, Rq) = (Ti+Di. Tq+Dq) • (C 
i. Cq) 

■■■■ (S:i) 
•••• (S;2) 



[0 0 4 9] m^DCt7±y ^(omiiiRmm^D 
5SaRtt^$iJMt^t- J; oTfflil^ ? =3riM 2 1 --(Dm 



[00 5 0] m?^^tiitzm^w-mtb. ad^^ 

1 23(DDC±yi'-mt<Dm^i^mihDC:t7±'y h 
illMLftttJtS, m^h1tm^DC:t7±ym 
m^DC^7±y hffijEg|52 0 2--«^$tt5o iSil 
lDC;t7irs' MiiEgB2 0 214. WMf—^KDCt 
7±yymmir^^t{Zii<0i^m^DCt7±y h 



[005 1] &.hff)mf^Xh^f)^hm2\C^LtcDC7i- 
7±y h -im^jEmmn. Mm^X'WM7^DC:t7± 
y h¥llEi:mmznfj:o::.tii^X'^?>o 
40 [00521 (Slferoj^li 3)03 I±*ISBJIC^5 D C 
^7-fe5/ h •fi[tattiEgS<^B3cD^iSff^l?r/T^t^D 
yi^mxh^, ig3;c*Jl/^T. Slg*!iS^3 0 0l4. if 
iI^DC;*-7-fe5/ V^^\!AtmM7hT>Ci!r7-ty VHk 
ttSlHJS 0 1 ^tffltfc'iftjlT-^'Srfg»LTDC;a-7 
■Ir-y hHiEr-i^^gttil-SillSSliS 0 2 j§aiD 
C^7-fes/ h^ffljEt5'J*ii^DC;a-7-lr7 httiEg|5 3 

mmmoAt. mm:^7^-yvi:m'Et^'mikT) 

C;t7-lrj'httESi!3 0 5 tS:ii;t5„ iSif ^ 1 1 OS 

50 x^%m^ 1 2 0 (om^\-m i (c/t^ ^ p] d-c-*) 



(7) 2 0 0 2 - 3 1 9 9 8 9 

11 12 

[00 5 3] U±(Dmmci6\,^X. DCt7±y hii. R= (T + D) -C 

mf~^ T= (Ti, Tq) (Ri, Rq) = (Ti+Di, Tq+Dq) • (C 

^iilf-^ R= (R i, Rq) i, Cq) 

DC^7±v\^ D= (Di, Dq) StIC, 
C= (C i , Cq) * 

Ri=Ci (Ti+Di) -Cq (Tq+Dq) (S; 1) 

Rq=Cq (Ti+Di) +Ci (Tq+Dq) (^2) 

[0 0 5 5] WMlkDC:ty±y l^O^aRV^^mj^D ^ [0058] ^©t tffj^^p^ 1 2 2*:>6,Hjift5RD 

inMmmis^\^i:-z>xM-&^i^-fi 2i^<Dm r©«srAD^ms§i 2 s-ctv^^/Ms^ic'^^l. si 

=5MmW£< tt'O. itjS^PIIl 2 2©tb;f;(cH»E 7±y hSrMttiU iSltiFSS o 2•Cj§iiar-^S^»al1- 
A;^lB#(DDC«j±A5^1l;^$i^5„ ::©MA;^^®Dcm 5« 

i£©fiS:AD^mg§l 2 3-erv?^'>'Kt^'^'^mU [0 0 5 9 ] i^fr-^'iiJT l = (0, 0) i:T2 = 

mihDCt7±yhmU3 0Hm?^'^tfo (a, 0) Oa#©ffliIr-^;65R i = (R l i , Ri 

10 0 5 6] m^'^tiltzin^-i:¥mtU AD^^H 20 q) . R2= (R 2 i . R2q) irt^tf. itl. ^2 

1 2 SWDC-fe^'^J'-ttici^SrJftil^DC^J-y-fey h liETC J: 5 Ic>i5„ 
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CLAIMS 



[Claim(s)] 

[Claim 1] A transmitting system, the feedback system which returns in a part of output of said transmitting 
system, and the data-processing system which compensates DC offset based on the signal which returned 
through said feedback system, They are ******** DC offset and phase correction equipment Said data- 
processing system The feedback system DC offset detecting element which detects feedback system DC offset, 
and the feedback system DC offset amendment section which amends feedback system DC offset, DC offset 
and phase correction equipment characterized by having the phase correction section which amends by 
detecting the phase within a feedback loop, and the transmitting system DC offset amendment section which 
amends transmitting system DC offset 

[Claim 2] DC offset and phase correction equipment according to claim 1 characterized by performing DC offset 
amendment for every frame. 

[Claim 3] Said feedback system is DC offset and phase correction equipment according to claim 1 characterized 
by having the feedback system mixer by which supply of a power source is controlled based on a current supply 
control signal, a rectangular demodulator, and an A-D converter. 

[Claim 4] said data-processing system — the value a of the (0, 0), and the known [ one side ] as binary DC 
pattern data — having carried out (a, 0) — output as a DC value and pass said transmitting system and said 
feedback system — DC offset and the phase correction equipment according to claim 1 which carries out data 
processing of the data which have returned, and is characterized by performing transmitting system DC offset 
amendment and feedback system DC offset amendment 

[Claim 5] A transmitting system, the feedback system which returns in a part of output of said transmitting 
system, and the data-processing system which compensates DC offset based on the signal which returned 
through said feedback system. They are ******** DC offset and phase correction equipment Said feedback 
system It has the feedback system mixer by which supply of a power source is controlled based on a current 
supply control signal, a rectangular demodulator, and an A-D converter. Said data-processing system The 
feedback system DC offset detecting element which detects DC offset of said feedback system from the data 
which returned through said feedback system while controlling the output of a current supply control signal, DC 
offset and phase correction equipment characterized by having the feedback system DC offset amendment 
section which amends feedback system DC offset 

[Claim 6] A transmitting system, the feedback system which returns in a part of output of said transmitting 
system, and the data-processing system which compensates DC offset based on the signal which returned 
through said feedback system. They are ******** DC offset and phase correction equipment Said data- 
processing system the value a of the (0, 0), and the known [ one side ] as binary DC pattern data — having 
carried out (a, 0) — DC offset and phase correction equipment which outputs as a DC value, carries out data 
processing of the data which have returned through said transmitting system and said feedback system, and is 
characterized by performing transmitting system DC offset amendment and feedback system DC offset 
amendment 

[Claim 7] The radio communication equipment characterized by having DC offset and phase correction 
equipment given in any [ claim 1 thru/or ] of 6 they are. 

[Claim 8] A transmitting system, the feedback system which returns in a part of output of said transmitting 
system, and the data-processing system of an application mold PURIDISU torsion method which performs 
control and distorted compensation of a transmitting output based on the signal which returned through said 
feedback system. They are ******** DC offset and phase correction equipment Said data-processing system 
The feedback system DC offset detecting element which detects feedback system DC offset, and the feedback 
system DC offset amendment section which amends feedback system DC offset DC offset and phase 
correction equipment characterized by having the phase correction section which amends by detecting the 
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phase within a feedback loop, and the transmitting system DC offset amendment section which amends 
transmitting system DC offset 

[Claim 9] DC offset and phase correction equipment according to claim 8 characterized by performing DC offset 
amendment for every frame. 

[Claim 10] Said feedback system is DC offset and phase correction equipment according to claim 8 
characterized by having the feedback system mixer by which supply of a power source is controlled based on a 
current supply control signal, a rectangular demodulator, and an A-D converter. 

[Claim 1 1] said data-processing system — the value a of the (0, 0), and the known [ one side ] as binary DC 
pattern data — having carried out (a, 0) — output as a DC value and pass said transmitting system and said 
feedback system — DC offset and the phase correction equipment according to claim 8 which carries out data 
processing of the data which have returned, and is characterized by to perform transmitting system DC offset 
amendment and feedback system DC offset amendment 

[Claim 12] A transmitting system, the feedback system which returns in a part of output of said transmitting 
system, and the data-processing system of an application mold PURIDISU torsion method which performs 
control and distorted compensation of a transmitting output based on the signal which returned through said 
feedback system, They are ******** DC offset and phase correction equipment Said feedback system It has 
the feedback system mixer by which supply of a power source is controlled based on a current supply control 
signal, a rectangular demodulator, and. an A-D converter. Said data-processing system The feedback system DC 
offset detecting element which detects DC offset of a feedback system from the data which returned through 
said feedback system while controlling the output of said current supply control signal. DC offset and phase 
correction equipment characterized by having the feedback system DC offset amendment section which amends 
feedback system DC offset 

[Claim 13] A transmitting system, the feedback system which returns in a part of output of said transmitting 
system, and the data-processing system of an application mold PURIDISU torsion method which performs 
control and distorted compensation of a transmitting output based on the signal which returned through said 
feedback system. They are ******** DC offset and phase correction equipment Said data-processing system 
the value a of the (0, OX and the known [ one side ] as binary DC pattern data — having carried out (a, 0) — DC 
offset and phase correction equipment which outputs as a DC value, carries out data processing of the data 
which have returned through said transmitting system and said feedback system, and is characterized by 
performing transmitting system DC offset amendment and feedback system DC offset amendment 
[Claim 14] The radio communication equipment characterized by having DC offset and phase correcton 
equipment given in any [ claim 8 thru/or ] of 13 they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] . 

[Field of the Invention] This invention relates to DC offset and phase correction equipment which amends 
automatically DC offset and the phase of a transmitted power amplification system in a radio communications 
system, and the radio communication equipment which applied this compensator. 
[0002] 

[Description of the Prior Art] Conventionally, an adaptive PURIDISU torsion method (ecad PURIDISU torsion 
method) which is indicated by JP,10-145146,A and JP,2000-228643,A is learned as one of the approaches which 
compensates the nonlinear distortion of the transmitting system power amplifier in a radio communications 
system. An adaptive PURIDISU torsion method (ecad PURIDISU torsion method) is a method which enabled it to 
correspond to property change of the power amplifier accompanying environmental variations, such as 
temperature fluctuation, accommodative by adding a feedback system in the PURIDISU torsion method which 
gives the distortion for compensating nonlinear distortion generated with power amplifier beforehand to the 
sending signal. 

[0003] Drawing 6 is the important section block block diagram of the radio communication equipment equipped 
with the conventional DC offset compensator. The conventional radio communication equipment shown in 
drawing 6 consists of the transmitting system compensation section 601, the manual offset amendment section 
602 of a transmitting system, DA converter 603, the quadrature modulation machine 604, the transmitting 
system mixer 605, power amplification (power amplifier) 606, the feedback system mixer 607, the rectangular 
demodulator 608. A-D converter 609, the manual offset amendment section 610 of a feedback system, a power 
distribution unit (directional coupler) 611, and an antenna 612. And in the conventional radio communication 
equipment shown in drawing 6 . DC offset amendment is performed by hand control in each manual offset 
amendment section 602,610. 

[0004] , 

[Problem(s) to be Solved by the Invention] In the radio communication equipment equipped with the conventional 
DC offset compensator, in order to have to perform DC offset amendment manually, the high speed and the 
technical problem that it was highly precise and these amendments could not be performed occurred. 
[0005] It was made in order that this invention might solve such a technical problem, and while amendment is 
possible with high degree of accuracy by performing DC offset amendment automatically, it aims at offering the 
radio communication equipment which applied DC offset, the phase correction equipment, and this equipment 
which can be amended at high speed by performing phase correction automatically. 
[0006] 

[Means for Solving the Problem] DC offset and phase correction equipment applied to this invention in order to 
solve said technical problem They are DC offset and phase correction equipment equipped with the data- 
processing system which compensates DC offset based on the signal which returned through the transmitting 
system, and the feedback system and feedback system which return in a part of output of a transmitting system. 
The feedback system DC offset detecting element to which a data-processing system detects feedback system 
DC offset, It comes to have the feedback system DC offset amendment section which amends said feedback 
system DC offset, the phase correction section which amends by detecting the phase within a feedback loop, 
and the transmitting system DC offset amendment section which amends transmitting system DC offset 
[0007] By this configuration, binary DC data are transfmitted, by carrying out data processing of the data which 
returned and incorporated it, automatically, it is high-speed and highly precise and DC offset amendment and 
phase correction can be performed. 

[0008] in addition, DC offset amendment — a ** frame — ****** — by things, environmental variations, such 
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as a temperature change and dispersion of a components property, can also be absorbed, and DC offset 
amendment and phase correction can be carried out more to high degree of accuracy. 
[0009] Moreover, a feedback system can detect feedback system DC offset with high degree of accuracy by 
considering as a configuration equipped with the feedback system mixer by which supply of a power source is 
controlled based on a current supply control signal, a rectangular demodulator, and an A-D converter. 
[0010] furthermore, a data-processing system — the value a of the (0, 0), and the known [ one side ] as binary 
DC pattern data — having carried out (a, 0) — output as a DC value and pass a transmitting system and a 
feedback system — carrying out data processing of the data which have returned can amend transmitting 
system DC offset and feedback system DC offset with high degree of accuracy. 

[0011] Moreover, DC offset and phase correction equipment concerning this invention They are DC offset and 
phase correction equipment equipped with the data-processing system which compensates DC offset based on 
the signal which returned through the transmitting system, and the feedback system and feedback system which 
return in a part of output of a transmitting system. A feedback system is equipped with the feedback system 
mixer by which supply of a power source is controlled based on a current supply control signal, a rectangular 
demodulator, and an A-D converter. A data-processing system While controlling the output of a current supply 
control signal, it has the feedback system DC offset detecting element which detects DC offset of a feedback 
system, and the feedback system DC offset amendment section which amends feedback system DC offset from 
the data which returned through the feedback system. 

[0012] This configuration can perform only feedback system DC offset amendment with high degree of accuracy. 

[0013] Furthermore, DC offset and phase correction equipment concerning this invention They are DC offset 
and phase correction equipment equipped with the data-processing system which compensates DC offset based 
on the signal which returned through the transmitting system, and the feedback system and feedback system 
which return in a part of output of a transmitting system, a data-processing system — the value a of the (0, 0). 
and the known [ one side ] as binary DC pattern data — having carried out (a, 0) — output as a DC value and 
pass a transmitting system and a feedback system — data processing of the data which have returned is carried 
out, and transmitting system DC offset amendment and feedback system DC offset amendment are performed. 
[0014] This configuration can amend transmitting system DC offset and feedback system DC offset with high 
degree of accuracy. 

[001 5] And the radio communication equipment which can amend automatically DC offset and the phase of a 
transmitted power amplification system can be offered by applying DC offset and phase correction equipment 
concerning this invention to a radio communication equipment. In addition, as an example of a radio 
communication equipment, the wireless system which consists of a mobile communication device, a base station 
communication device, and a mobile communication device and a base station communication device can be 
mentioned. 

[0016] Moreover, DC offset and phase correction equipment concerning this invention They are DC offset and 
phase correction equipment equipped with the data-processing system of an application mold PURIDISU torsion 
method which performs control and distorted compensation of a transmitting output based on the signal which 
returned through the transmitting system, and the feedback system and feedback system which return in a part 
of output of a transmitting system. The feedback system DC offset detecting element to which a data- 
processing system detects feedback system DC offset. It has the feedback system DC offset amendment 
section which amends feedback system DC offset the phase correction section which amends by detecting the 
phase within a feedback loop, and the transmitting system DC offset amendment section which amends ; 
transmitting system DC offset 

[0017] By this configuration, binary DC data are transmitted, by carrying out data processing of the data which 
returned and incorporated it automatically, it is high-speed and highly precise and DC offset amendment and 
phase correction can be performed. 

[0018] in addition, DC offset amendment — a ** frame — ****** — by things, environmental variations, such 
as a temperature change and dispersion of a components property, can also be absorbed, and DC offset 
amendment and phase correction can also be carried out more to high degree of accuracy. 
[0019] Furthermore, a feedback system can detect feedback system DC offset with high degree of accuracy by 
considering as a configuration equipped with the feedback system mixer by which supply of a power source is 
controlled based on a current supply control signal, a rectangular demodulator, and an A-D converter. ] 
[0020] moreover, a data-processing system — the value a of the (0, 0), and the known [ one side ] as binary DC i 
pattern data — haying carried out (a, 0) — output as a DC value and pass a transmitting system and a feedback ! 
system — carrying out data processing of the data which have returned can amend transmitting system DC ' 
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offset and feedback system DC offset with high degree of accuracy. 

[0021] Furthermore, DC offset and phase correction equipment concerning this invention They are DC offset 
and phase correction equipment equipped with the data-processing system of an application mold PURIDISU 
torsion method which performs control and distorted compensation of a transmitting output based on the signal 
which returned through the transmitting system, and the feedback system and feedback system which return in 
a part of output of a transmitting system. A feedback system is equipped with the feedback system mixer by 
which supply of a power source is controlled based on a current supply control signal, a rectangular demodulator, 
and an A-D converter. A data-processing system While controlling the output of a current supply control signal, 
it has the feedback system DC offset detecting element which detects DC offset of a feedback system, and the 
feedback system DC offset amendment section which amends feedback system DC offset from the data which 
returned through the feedback system. 

[0022] This configuration can perform only feedback system DC offset amendment with high degree of accuracy. 

[0023] Moreover, DC offset and phase correction equipment concerning this invention They are DC offset and 
phase correction equipment equipped with the data-processing system of an application mold PURIDISU torsion 
method which performs control and distorted compensation of a transmitting output based on the signal which 
returned through the transmitting system, and the feedback system and feedback system which return in a part 
of output of a transmitting system. As binary DC pattern data, only (0, 0), and one side output (a, 0) as a DC 
value as a known value a, and a data-processing system carries out data processing of the data which have 
returned through a transmitting system and a feedback system, and performs transmitting system DC offset 
amendment and feedback system DC offset amendment 

[0024] This configuration can amend transmitting system DC offset and feedback system DC offset with high 
degree of accuracy. 

[0025] And the radio communication equipment of the application mold PURIDISU torsion method which can 
amend automatically DC offset and the phase of a transmitted power amplification system can be offered by 
applying DC offset and phase correction equipment concerning this invention to a radio communication 
equipment. 

[0026] In addition, as an example of a radio communication equipment, the wireless system which consists of a 
mobile communication device, a base station communication device, and a mobile communication device and a 
base station communication device can be mentioned. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
accompanying drawing. 

[0028] (Gestalt 1 of operation) Drawing 1 is the important section block block diagram of the radio 
communication equipment which applied DC offset and phase correction equipment concerning this invention. 
The radio communication equipment shown in drawing 1 is roughly divided, and consists of the data-processing 
system 100, a transmitting system 110, and a feedback system 120. A sign 131 is an antenna and a sign 132 is a 
power distribution unit (directional coupler). This radio communication equipment is having the feedback system 
which supplies a part of output signal of the transmitting system 110 to the data-processing system . 100 through 
a power distribution unit (directional coupler) 132 and the feedback system 120, and is considered as the 
configuration which performs DC offset amendment and phase correction. 

[0029] The data-processing system 100 is constituted using DSP etc. The feedback system DC offset detecting 
element 101 to which the data-processing system 100 detects feedback system DC offset. The operation part 
102 which computes DC offset amendment data (transmitting system DC offset amendment data and feedback 
system DC offset amendment data) based on the detection data of DC offset detecting element 101, The 
feedback system DC offset amendment section 103 which amends feedback system DC offset based on the 
feedback system DC offset amendment data supplied from operation part 102, The phase correction section 104 
which amends by detecting the phase within the feedback loop based on the data which are outputted from the 
feedback system DC offset amendment section 103, and by which DC offset was carried out It has the 
transmitting system compensation section 105 which compensates a transmitting output level and distorted level 
based on the output of the phase correction section 104, and the transmitting system DC offset amendment 
section 106 which amends transmitting system DC offset based on the transmitting system DC offset 
amendment data supplied from operation part 102. 

[0030] In addition, DC offset is a gap of the pin center,large value of DC electrical potential difference produced 
from the rectangular demodulator 122 between A-D converters 123 between DA converter 111 and the 
quadrature modulation machine 112. The former is called transmitting system DC offset and the latter is called 
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feedback system DC offset In a wireless system, when DC offset arises, it seems that the fixed value which is 
in transmit data (or feedback data) in digital one was added. Since DC offset is a gap of a pin centerjarge value, 
if this value shifts, a thing with the power for that gap will be transmitted. 

[0031] DC offset and phase correction equipment concerning this invention — DC offset — a feedback system 
and a transmitting system — dissociating — detecting — a feedback system and a transmitting system — it is 
alike, respectively, and it receives and DC offset is amended. 

[0032] Detection of feedback system DC offset and amendment of feedback system DC offset are performed 
after the current supply control signal supplied from the data-processing system 100 has cut the current supply 
to the feedback system mixer 121. By disconnecting the current supply to the feedback system mixer 121, the 
radio signal inputted into the feedback system 120 is lost, and DC electrical potential difference at the time of 
no inputting is outputted to the output of the rectangular demodulator 122. The value of DC electrical potential 
difference at the time of no inputting [ this ] is changed into a digital signal by A-D converter 123. and it reads 
into the feedback system DC offset detecting element 101. 

[0033] The feedback system DC offset detecting element 101 equalizes the read signal, and a difference with 

DC pin center.large value of A-D converter 1 23 is judged to be feedback system DC offset, and it detects it 

Feedback data are computed by operation part 102 from the detected feedback system DC offset, and feedback 

system DC offset is amended by subtracting and adding DC offset to feedback data in the feedback system DC 

offset amendment section 103. 

[0034] It is here and is transmit data. T= (Ti. Tq) 

Feedback data R= (Ri, Rq) 

DC offset D= (Di. Dq) 

Phase component C= (Ci, Cq) 

The following relation will be realized if it carries out 

R= (T+D) and C — it is as follows, when this is divided into I component and Q component and is described. 

(Ri, Rq) =(Ti+Di, Tq+Dq) - (Ci. Cq) 

Therefore, Ri=Ci(Ti+Di)-Cq (Tq+Dq) .... (formula 1) 

Rq=Cq(Ti+Di)+Ci (Tq+Dq) .... (formula 2) 

[0035] About transmitting system DC offset amendment, it is carried out after feedback system DC offset 
amendment Only (0, 0), and a single-sided signal output a known value (for example (a. 0)) as a binary DC 
pattern from the data-processing system 100 after switching on the power source of the feedback system mixer 
121 with the current supply control signal supplied from the data-processing system 100. 
[0036] The binary DC data outputted from the data-processing system 100 are inputted into the rectangular 
demodulator 122 through DA converter 111, the quadrature modulation machine 112, the transmitting system 
mixer 113, power amplification 114, a power distribution unit 132. and the feedback system mixer 121. DC value 
to which the transmitting system DC value and the feedback system DC value were added from the rectangular 
demodulator 122 at this time is outputted This value is changed into a digital signal by A-D converter 123, and it 
reads into the feedback system DC offset detecting element 101 of the data-processing system 100. The read 
signal is equalized, feedback system DC offset is detected, and feedback data are computed by operation part 
102. 

[0037] The feedback data of R1= (Rli, Rlq). R2= (R2i.R2q) then a formula 1, and a formula 2 in case transmit 

data are T1= (0 0) and T2= (a, 0) are as follows. 

RI i=CiDi-CqDq .... (formula 3) 

RI q=CqDi+CiDq .... (formula 4) 

R2 i=Ci(Di+a)-CqDq .... (formula 5) 

R2 q=Cq(Di+a)+CiDq .... (formula 6) 

[0038] the formula 5H:ype 3 and a formula 6-type — Subi=R2i-R1i, Subq=R2q-R1q, then the phase component 
C are as follows 1 q=a-Cq 2 q-R 1 i=a-CiRR2 i-R from four here. 

C=(Ci,Cq)=(Subi/a,Subq/a) 

It is as follows, when this C is substituted for a formula 3 and a formula 4 and it solves about the DC offset D. 
Di=a(Subi-R1i+Subq-R1q)/(Subi2+Subq2) .... (formula 7) 
Dq=a(Subi-R1q-Subq-R1i)/(Subi2+Subq2) .... (formula 8) 

[0039] By subtracting and adding DC offset to transmit data in the transmitting system DC offset amendment 
section 106, if the above shows transmit data TI and T2 and the feedback data RI and R2 of those, DC offset 
can be searched for naturally and transmitting system DC offset can be amended. 

[0040] DC offset is. reflected from the next frame of the frame which searched for a ** frame deed and DC 
offset. 
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[0041] Moreover, the amount of phase corrections is calculated by data processing of DC offset. The amount of 
phase corrections uses the formula called for by the progress of the calculation approach of DC offset 
Specifically, it is C=(Ci, Cq) = (Subi/a, Subq/a). This is equal to (costheta, sintheta) when setting the amount of 
phase fluctuation to theta. 

[0042] Phase correction is performed only once at the time of transmitting initiation. By operation part 102, the 
following processings are performed using Subi and Subq which are obtained by processing of DC offset 
amendment Since it is the amount of phase corrections, then tan theta=Subq/Subi about theta, it is theta=tan. 
- 1 (Subq/Subi) 

It becomes. A sine value and a cosine value are calculated from this theta. The sine value and cosine value 
which were calculated are calculated to feedback data. Since theta at this time is a phase component, the actual 
amount of amendments is set to -theta. 

[0043] From this, the multiplication of the amount of amendments is carried out [ the feedback data after phase 

correction ] for (Ri', Rq'X and feedback data as follows as (Ri. Rq) in the phase correction section 104. 

(Ri\ Rq') =(costheta, -sintheta) - (Ri, Rq) 

By the reason Ri -Ri-costheta+Rq-sintheta .... (formula 9) 

Rq --Ri-sin theta+Rq-cos theta .... (formula 10) 

Thus, a phase is amended by carrying out multiplication. 

[0044] DC offset and phase correction equipment shown in drawing 1 since it was the above configuration are 
high-speed and highly precise, and can perform DC offset amendment and phase correction automatically. 
[0045] In addition, with the gestalt of operation shown in drawing 1 , although power amplification 114 is included 
in the feedback loop (feedback loop), phase correction can be performed in amendment of transmitting system 
DC offset, and the amendment list of feedback system DC offset also as a configuration which supplies a signal 
to the feedback system mixer 121 from the transmitting system mixer 113, without letting power amplification 
114 pass. 

[0046] (Gestalt 2 of operation) Drawing 2 is the block diagram showing the 2nd operation gestalt of the DC 
offset and phase correction equipment concerning this invention. The data-processing system 200 is equipped 
with the feedback system DC offset detecting element 201 which detects feedback system DC offset, the 
feedback system DC offset amendment section 202 which amends feedback system DC offset, and the 
transmitting system compensation section 203 which compensates a transmitting output level and distorted level 
in drawing 2 . The configuration of the transmitting system 110 and the feedback system 120 is the same as 
what was shown in drawing 1 . 

[0047] In the above configuration, DC offset is divided into a feedback system and a transmitting system, and is 

considered. As mentioned above, transmit data T= (Ti, Tq) 

Feedback data R= (Ri, Rq) 

DC offset D= (Di, Dq) 

Phase component C= (Ci. Cq) 

The following relation will be realized if it carries out 

R= (T+D) and C [0048] It is as follows, when this is divided into I component and Q component and is described. 
(Ri, Rq) =(Ti+Di. Tq+Dq) - (Ci, Cq) i 
Therefore, Ri=Ci(Ti+Di)-Cq (Tq+Dq) .... (formula 1) 
Rq=Cq(Ti+Di)+Ci (Tq+Dq) .... (formula 2) 

[0049] Detection of feedback system DC offset and amendment of feedback system DC offset are performed 
after the current supply control signal supplied from the data-processing system 200 has cut the current supply 
to the feedback system mixer 121. By disconnecting the current supply to the feedback system mixer 121, the 
radio signal inputted into the feedback system 120 is lost and DC electrical potential difference at the time of 
no inputting is outputted to the output of the rectangular demodulator 122. The value of DC electrical potential 
difference at the time of no inputting [ this ] is changed into a digital signal by A-D converter 123, and it reads 
into the feedback system DC offset detecting element 201. . 

[0050] The read signal is equalized, and a difference with DC pin center,large value of A-D converter 1 23 is 
judged to be feedback system DC offset and is detected. The detected feedback system DC offset is supplied 
to the feedback system DC offset amendment section 202. The feedback system DC offset amendment section 
202 amends feedback system DC offset by subtracting and adding DC offset to feedback data. 
[0051] DC offset and phase correction equipment shown in drawing 2 since it was the above configuration are 
highly precise, and can perform feedback system DC offset amendment automatically. 

[0052] (Gestalt 3 of operation) Drawing 3 is the block diagram showing the 3rd operation gestalt of the DC offset ^ 
and phase correction equipment concerning this invention. In drawing 3 , a data-processing system 300 has the • 
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feedback system DC offset detecting element 301 which detects feedback system DC offset the operation part 

302 which compute DC offset amendment data by calculating the detected feedback data, the feedback system 

DC offset amendment section 303 which amend feedback system DC offset, a transmitting output level and 

distorted level and the transmitting system compensation section 304 compensate, and the transmitting system 

DC offset amendment section 305 amend transmitting system offset. The configuration of the transmitting 

system 110 and the feedback system 120 is the same as what was shown in drawing 1 . 

[0053] In the above configuration, DC offset is divided into a feedback system and a transmitting system, is 

detected, and is amended, respectively. It is transmit data as mentioned above. T= (Ti, Tq) 

Feedback data R= (Ri, Rq) 

DC offset D= (Di, Dq) 

Phase component C= (Ci, Cq) 

The following relation will be realized if it carries out. 

R= (T+D) and C [0054] It is as follows, when this is divided into I component and Q component and is described 

(Ri, Rq) =(Ti+Di, Tq+Dq) - (Ci, Cq) 

Therefore. Ri=Ci(Ti+Di)-Cq (Tq+Dq) .... (formula 1) 

Rq=Cq(Ti+Di)+Ci (Tq+Dq) .... (formula 2) 

[0055] Detection of feedback system DC offset and amendment of feedback system DC offset are performed 
after the current supply control signal supplied from the data-processing system 300 has cut the current supply 
to the feedback system mixer 121. By disconnecting the current supply to the feedback system mixer 121, the 
radio signal inputted into the feedback system 120 is lost, and DC electrical potential difference at the time of 
no inputting is outputted to the output of the rectangular demodulator 122. The value of DC electrical potential 
difference at the time of no inputting [ this ] is changed into a digital signal by A-D converter 123, and it reads 
into the feedback system DC offset detecting element 301. 

[0056] The read signal is equalized, and a difference with DC pin center.large value of A-D converter 1 23 is 
judged to be feedback system DC offset and is detected. Feedback data are computed by operation part 302 
from the detected feedback system DC offset and feedback system DC offset is amended by subtracting and 
adding DC offset to feedback data in the feedback system DC offset amendment section 303. 
[0057] About transmitting system DC offset amendment it is carried out after feedback system DC offset 
amendment Only (0, 0), and a single-sided signal output a known value (for example (a, 0)) as a binary DC 
pattern from the data-processing system 300 after switching on the power source of the feedback system mixer 
121 with the current supply control signal supplied from the data-processing system 300. The binary DC data 
outputted from the data-processing system 300 are inputted into the rectangular demodulator 122 through DA 
converter 111, the quadrature modulation machine 112, the transmitting system mixer 113, power amplification 
1 14, a power distribution unit 132, and the feedback system mixer 121, 

[0058] At this time, DC value to which the transmitting system DC value and the feedback system DC value 
were added is outputted from the rectangular demodulator 122. This value is changed into a digital signal by- A-D 
converter 123. and it reads into the feedback system DC offset detecting element 301 of the data-processing 
system 300. The read signal is equalized, feedback system DC offset is detected, and feedback data are 
computed by operation part 302. 

[0059] The feedback data of R1= (Rli. Rlq). R2= (R2i.R2q) then a formula 1. and a formula 2 in case transmit 

data are T1= (0 0) and T2= (a, 0) are as follows. 

RI i=CiDi-CqDq .... (formula 3) 

RI q=CqDi+CiDq .... (formula 4) 

R2 i=Ci(Di+a)-CqDq .... (formula 5) 

R2 q=Cq(Di+a)+CiDq .... (formula 6) 

[0060] the formula 5-type 3 and a formula 6-type — Subi=R2i-R1 i, Subq=R2q-R1q. then the phase component 

C are as follows 1 q=a-Cq 2 q-R 1 i=a-CiRR2 i-R from four here. 

C=(Ci,Cq)=(Subi/a,Subq/a) 

It is as follows, when this C is substituted for a formula 3 and a formula 4 and it solves about the DC offset D. 
[0061] It is as follows, when this C is substituted for a formula 3 and a formula 4 and it solves about the DC 
offset D. 

Di=a(Subi-Rli+Subq-R1q)/(Subi2+Subq2) .... (formula 7) 
Dq=a(Subi-R1 q-Subq-RI i)/(Subi2+Subq2) .... (formula 8) 

[0062] If the above shows transmit data TI and T2 and the feedback data RI and R2 of those. DC offset can be 
searched for naturally and transmitting system DC offset can be amended. 

[0063] DC offset is reflected from the next frame of the frame which searched for a ** frame deed and DC 
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offset. 

[0064] By having made it such a configuration, the both sides of feedback system DC offset and transmitting 
system DC offset can be automatically amended with high degree of accuracy. 

[0065] In addition, with the gestalt of operation shown in drawing 3 , although power amplification 1 14 is included 
in the feedback loop (feedback loop), phase correction can be performed in amendment of transmitting system 
DC offset, and the amendment list of feedback system DC offset also as a configuration which supplies a signal 
to the feedback system mixer 121 from the transmitting system mixer 113. without letting power amplification 
1 1 4 pass. 

[0066] (Gestalt 4 of operation) Drawing 4 is the block diagram showing the 4th operation gestalt of the DC offset 
and phase correction equipment concerning this invention. The feedback system DC offset detecting element 
401 to which the data-processing system 400 detects feedback system DC offset in drawing 4 , The operation 
part 402 which computes DC offset amendment data by calculating the detected feedback data, The feedback 
system DC offset amendment section 403 which amends feedback system DC offset, The phase correction 
section 404 which amends by detecting the phase within a loop formation from the data obtained by DC offset 
amendment It has the feedback system which returns in a part of transmitting system output, and has the 
PURIDISU torsion section 405 which performs control and distorted compensation of a transmitting output using 
the feedback system level, and the transmitting system DC offset amendment section 406 which amends 
transmitting system offset. The configuration of the transmitting system 110 and the feedback system 120 is the 
same as what was shown in drawing 1 . 

[0067] In the above configuration, DC offset is divided into a feedback system and a transmitting system, is 

detected, and is amended, respectively. It is transmit data as mentioned above. T= (Ti, Tq) 

Feedback data R= (Ri, Rq) 

DC offset D= (Di, Dq) 

Phase component C= (Ci, Cq) 

The following relation will be realized if it carries out. 

R= (T+D) and C [0068] It is as follows, when this is divided into I component and Q component and is described. 

(Ri, Rq) =(Ti+Di, Tq+Dq) - (Ci, Cq) 

By the reason Ri==Ci(Ti+Di)-Cq (Tq+Dq)-..., (formula 1) 

Rq=Cq(Ti+Di)+Ci (Tq+Dq) .... (formula 2) 

[0069] Detection of feedback system DC offset and amendment of feedback system DC offset are performed 
after the current supply control signal supplied from the data-processing system 400 has cut the current supply 
to the feedback system mixer 121. By disconnecting the current supply to the feedback system mixer 121, the 
radio signal inputted into the feedback system 120 is lost, and DC electrical potential difference at the time of 
no inputting is outputted to the output of the rectangular demodulator 122. The value of DC electrical potential 
difference at the time of no inputting [ this ] is changed into a digital signal by A-D converter 123, and it reads 
into the feedback system DC offset detecting element 401. 

[0070] The read signal is equalized, and a difference with DC pin center,large value of A-D converter 123 is 
judged to be feedback system DC offset, and is detected Feedback data are computed by operation part 402 
from the detected feedback system DC offset and feedback system DC offset is amended by subtracting and 
adding DC offset to feedback data in the feedback system DC offset amendment section 403. 
[0071] About transmitting system DC offset amendment, it is carried out after feedback system DC offset 
amendment Only (0, 0), and a single-sided signal output a known value (for example (a, 0)) as a binary DC 
pattern from the data-processing system 400 after switching on the power source of the feedback system mixer 
121 with the current supply control signal supplied from the data-processing system 400. The binary DC data 
outputted from the data-processing system 400 are inputted into the rectangular demodulator 122 through DA 
converter 111, the quadrature modulation machine 112, the transmitting system mixer 113, power amplification 
1 14, a power distribution unit 132, and the feedback system mixer 121. 

[0072] At this time, DC value to which the transmitting system DC value and the feedback system DC value 
were added is outputted from the rectangular demodulator 122. This value is changed into a digital signal by A-D 
converter 123, and it reads into the feedback system DC offset detecting element 401 of the data-processing 
system 400. The read signal is equalized, feedback system DC offset is detected, and feedback data are 
computed by operation part 402. 

[0073] The feedback data of R1= (Rli, Rlq), R2= (R2i.R2q) then a formula 1, and a formula 2 in case transmit 
data are T1= (0 0) and T2= (a, 0) are as follows. 
RI i=CiDi-CqDq .....(formula 3) 
RI q=CqDi+CiDq (formula 4) 
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R2 i=Ci(Di+a)-CqDq .... (formula 5) 
R2 q=Cq(Di+a)+CiDq .... (formula 6) 

[0074] the formula 5-type 3 and a formula 6-type — Subi=R2i-R1i. Subq=R2q-R1q, then the phase component 

C are as follows 1 q=a-Cq 2 q-R 1 i=a-CiRR2 i-R from four here. 

C=(Ci,Cq)=(Subi/a.Subq/a) 

[0075] It is as follows, when this C is substituted for a formula 3 and a formula 4 and it solves about the DC 
offset D. 

Di=a(Subi-R1i+Subq-R1q)/(Subi2+Subq2) .... (formula 7) 
Dq=a(Subi-R1q-Subq-R1i)/(Subi2+Subq2) .... (formula 8) 

[0076] If the above shows transmit data T1 and T2 and the feedback data R1 and R2 of those, DC offset can be 
searched for naturally and transmitting system DC offset can be amended. 

[0077] DC offset is reflected from the next frame of the frame which searched for a ** frame deed and DC 
offset, 

[0078] By having made it such a configuration, the both sides of feedback system DC offset and transmitting 
system DC offset can be automatically amended with high degree of accuracy. 

[0079] Moreover, the amount of phase corrections is calculated by data processing of DC offset. The amount of 
phase corrections uses the formula called for by the progress of the calculation approach of DC offset 
Specifically, it is C=(Ci, Cq) = (Subi/a, Subq/a). This is equal to (costheta, sintheta) when setting the amount of 
phase fluctuation to theta. 

[0080] Phase correction is performed only once at the time of transmitting initiation. By operation part 102, the 
following processings are performed using Subi and Subq which are obtained by processing of DC offset 
amendment Since it is the amount of phase corrections, then tan theta=Subq/Subi about theta, it is theta=atan. 

- 1 (Subq/Subi) 

It becomes. A sine value and a cosine value are calculated from this theta. The sine value and cosine value 
which were calculated are calculated to feedback data. Since theta at this time is a phase component, the actual 
amount of amendments is set to --theta. 

[0081] From this, the multiplication of the amount of amendments is carried out [ the feedback data after phase 

correction ] for (Ri', Rq ), and feedback data as follows as (Ri, Rq) in the phase correction section 404. 

(Ri', Rq') =(costheta, -sintheta) - (Ri, Rq) 

By the reason Ri ~Ri-costheta+Rq-sintheta .... (formula 9) 

Rq --Ri-sin theta+Rq-cos theta .... (formula 10) 

Thus, a phase is amended by carrying out multiplication. 

[0082] By having made it such a configuration, DC offset amendment and phase correction can be automatically 
performed with a high speed and high degree of accuracy. 

[0083] In addition, with the gestalt of operation shown in drawing 4 , although power amplification 114 is included 
in the feedback loop (feedback loop), phase correction can be performed in amendment of transmitting system 
DC offset, and the amendment list of feedback system DC offset also as a configuration which supplies a signal 
to the feedback system mixer 121 from the transmitting system mixer 113, without letting power amplification 
114 pass. 

[0084] (Gestalt 5 of operation) Drawing 5 is the block diagram of the wireless system (radio communications 
system) which adopted DC offset and phase correction equipment concerning this invention. The wireless 
system 500 consists of a mobile station communication device 501 and a base station communication device 
502. The mobile station communication device 501 and the base station communication device 502 are equipped 
with DC offset and phase correction equipment concerning this invention, respectively. By communicating with 
this configuration with the mobile station communication device 501 and the base station communication device 
502 using DC offset and phase correction equipment, DC offset and phase correction can be performed with a 
high speed and high degree of accuracy. 
[0085] 

[Effect of the Invention] As explained above, according to this invention, in a radio communication equipment 
DC offset amendment and phase correction can be performed automatically, and DC offset amendment and 
phase correction can be performed with a high speed and high degree of accuracy. 
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[Brief Description of the Drawings] 

[Drawing 1] The block block diagram of the DC offset and phase correction equipment concerning this invention 
(1st operation gestalt) 

[Drawing 2] The block diagram of the DC offset and phase correction equipment concerning this invention (2nd 
operation gestalt) 

[Drawing 3] The block diagram of the DC offset and phase correction equipment concerning this invention (3rd 
operation gestalt) 

[Drawing 4] The block diagram of the DC offset and phase correction equipment concerning this invention (4th 
operation gestalt) 

[Drawing 5] The block diagram of the wireless system (radio communications system) which adopted DC offset 
and phase correction equipment concerning this invention 

[Drawing 6] The important section block block diagram of the radio communication equipment equipped with the 
conventional DC offset compensator 
[Description of Notations] 

100.200.300.400 Data-processing system 

101.201.301.401 Feedback system DC offset detecting element 
102,302,402 Operation part 

103,202,303,403 Feedback system DC offset amendment section 
104,404 Phase correction section 

1 05, 203, 304 Transmitting system compensation section 
106,305,406 Transmitting system DC offset amendment section 

110 Transmitting System 

1 1 1 DA Converter 

112 Quadrature Modulation Machine 

113 Transmitting System Mixer 

114 Power Amplification 

120 Feedback System 

121 Feedback System Mixer 

122 Rectangular Demodulator 

123 A-D Converter 

131 Antenna 

132 Power Distribution Unit (Directional Coupler) 
405 PURIDISU Torsion Section 
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